WFC3 Critical Design Review

CONFIGURATION OVERVIEW

Jm Sneary

December, 2000 WFC3 Critical Design Review 1




Description Outline

e Location within HST
o System / Subsystems Layout
 Post SRR Changes
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Continuing The HST Legacy
Ultimate | n-Service Replacement

WFC3 will replace WFPC2
o . in the Aft Shroud -V 3 axis
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WFC3 Is A Hubble Space Telescope
Radial Instrument

WFC3 will maintain
the same mechanical
and dectrical interfaces
as WFPC2

WFC3 utilizes the
enclosure and
radiator of the
retrieved WF/PC 1
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Numerous WFPC 1 Components
Are Being Reused On WFC3

Main (Detector)
Radiator

Radiator Truss

GSE Rotating Assembly
Dolly
B-Latch Enclosure
Guiderails C-Latch
(hidden)
A-Latch Mechanism
Cover
WF/PC-l HIW GSE Pick-Off
reuse items Mirror Cover
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WFC3 Has Significant
Subsystem Heritage

Detector Heat Pipes

Radiator Truss
Assembly

\ $
LVPS >
. ; /\/\\(/MEB #2
Electronics

Radiator /
\ L0 4 — DEB (under MEB)

Main (Detector)

Radiator
'

Blind Mate Connector

Optical Bench

WEF/PC | H/W reuse < Mechanism

HST Heritage CEB o~ Cover
Enclosure A P|_ck-0ff
A-Latch Mirror & Arm
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=S, Electrical Subsystem
’ ' Simplified Block Diagram

»| Thermal
Filter Box Controllers(4)
Power LVPS & Radiator
HST Filter Box TEC
Command/ I ¢
Housekegping RIU < ) uvis |l fuvis
Control
Seience Data oo » CEB || |ccDITEC
< ion .
For matter < > R
: | IRDEB I Epa | TEC
1. Only one side shown Support T
2. Cross-strapping not shown | Electronics
3. Not shown: _ Section MEB
- RIU Expander Unit
- SOFA Relay Box A 4
- Power Distribution Box | |
- R v
= redundant boxes Housekeeping . . :
Data (thermistors) Calibration | Cal Lamps Mecfzg;usms
= redundant circuitry Lamp Controller

on the PWAS

"Data contained herein is exempt from ITAR regulations under CFR 125.4(13) -- data approved for public disclosure.”
December, 2000 WFC3 Critical Design Review 7




Electronics Locations On WFC3

L Vol
Remote I nterface SOFA Bay 5 ow Voltage Heater Power

Power Supply Distribution Box

Unit (RIU)1& 2; Electronics
LVPS) 1 &2
Extender Unit (LVPS) & (HF’DB)
(EV) On back of
rear enclosure Al e
bulkhead and not Main
shown here Electronics
Box 2 (MEB2)
External
Radiator ——» <« Bay?2

e Wi Blind Mate
: - Connector

Main / : p— :
EI:; tlronlcs Bay 1 / - Detector (IR)
(MEB1) Electronics Box

CCD (DEB)

Electronics \

Box (CEB) Enclosure

Calibration Lamps
Controller (CLC)
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Wide Field Optical Diagram

UVIS Channel

* FOV 160 X 160 arc sec

* F/31

* OTA + WFC3focal length = 78,000 mm
* 4k X 4k CCD, 15 mm pixels

* 200 - 1000 nm l

UVIS & IR

SHUTTER

CALTBRATION “""‘v‘—‘/M
SOURCE \"\\ V CORRECTOR MIRROR
SUBSYSTEM ‘\ TUNGSTEN LAVPS (ANAMORPHIC ASPHERE) 4kx4k CCD
‘ W
FOLD
MIRROR y
q
FLAT \
(LD g M1 (HYPERBOLA)
;\ORLRDOR “ N >
FROM OTA (HAD 8 ; _
RELAY
A I STETF
PICK OFF II ‘vm g l-- ?-.In
MIRROR <} - TIP/TILT & FOCUS
(FLAT) N 5 A [ MECHANISM

/
% HYPERBOLA

CHANNEL SELECT
MIRROR (FLAT) O"
& MECHANISM ‘ PUPIL MASK (COLD)
FOLD REFRACTIVE CORRECTOR PLATE
MIRROR DIFFUSER COLD SHROUD
(FLAT)
ELLIPSE
IR Channe€l Tkx 1k
,, IR DETECTOR
% ]
*FOV 123 X 139 arc sec 'o, S — .
* F/11 7

”\‘
« OTA + WFC3 focal length = 29,000 mm O
* 1k X 1k HgCdTe array, 18 mm pixels
850 - 1700 nm QE@%S&(A Focus

IR FILTER SELECT
MECHANISM
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.......
SAIGODDARD

Highlights Of Post-SRR Changes

» Reflective IR optical configuration changed to arefractive

system
— Incorporation of arefractive corrector plate (RCP) and an optimized
‘co-located’ cold stop

— Benefit isoverall instrument throughput improvement from 61 to
85 %

* Both detector focal planes (UVIS and IR) are mounted at an
angle to optic axisto account for off-axis optical
prescriptions

* Numerous packaging iterations for locations of mechanisms
and €l ectronics boxes.

e Down-sdected to Marconi CCD for ;

— Noise performance and considerations for coating / QE stability and
CTE
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UVIS Channd Detector

e Format: 2x 2Kx4K CCDs

e Pixel size: 15 mm

e Field of View: 160x160 ar csec

 Bandpass. 200 to 1000 nm

e Read Noise: <4e-rms

e QE >60% for 300to 700 nm

 Charge Transfer Efficiency:
> (0.99999 (start of life)

 Dark current: <15 e-/pix/hr

CEB Enclosure
Electronics

Wide Field Camera

Hardware from ACS

2k x 4k CCD

Two per assembly

Focal
Plane

Upper
Radiation
Shield

Base
" Plate
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|R Demo Hardware
- Designed, Fabricated And Tested -

sFormat: 1Kx1K HgCdTe/Silicon mux

*Pixd size 18 um One
*Field of View: 130x130 arcsec 1K x1K FPA
per unit

*Bandpass: 850 to 1700 nm

Filter Whed
Mechanism

T Sy —p— = =
BRENR Nt ngangacni
Pl o
‘.{....1"' 1

) 6-stage TEC
Cover, thermal shield ith
and baseplate cup wi

IR Detector Assy Cu straps
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Optical Assembly With
Top Panel Removed

UVM1 & Corrector
Mechanism

UVIS Detector

UVIS Shutter

SOFA
(UVIS Filters)

Athermalized
Strut System

WF/PC | H/W reuse
HST Heritage
New H/W

"Data contained herein is e
December, 2000

IR Detector
IR Cold Enclosure
RCP

IR Filter Wheel

IRM2 & Corrector
Mechanism

Channel Select
Mechanism

IR Fold Mirror

Calibration

Subsystem Pickoff Mirror

Optical Bench
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WFC3 Thermal Configuration

External Radiator with External

MEB CCHPs
(2) Internal
(2) External

/

IR Cold Enclosure
Flex CCHPs (2)

Spreader CCHPs (6) and
Header CCHPs (2)

IR Detector
Flex CCHPs (2)

Optical Bench Cold Plate
UVIS Flex with Integral CCHP (1)

CCHPs (2)

MEB CCHPs
(2) Internal
(2) External

Optical Bench Cold Plate
Control VCHP (1)
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